Abstract. Small farms play an important role in the sustainable development of rural areas. However, the data indicate that their number has been gradually decreasing. The reason for this reduction is the low profitability of production, combined with the uncertainty created by the high risk of agricultural production. In this context, it is important to create an appropriate risk management strategy that will ensure stable income and allow continuing agricultural production.
Introduction
Agricultural activity, like any other economic activity, is accompanied by uncertainty and the consequences of decisions made by the agricultural producer may be at risk. The relationship between uncertainty and risk seems clear, as both phenomena are characterized by a high degree of random variation, and the level of uncertainty and risk depends to a large extent on how extensive information about the market we have. In fact, we never have full information and, as a result, uncertainty and risk are permanent elements of the functioning of business entities. It can also be said that in agriculture information is highly imperfect (Bocker A., Herrmann R., 2004; Sheldon I.M., 1996) , hence the sector is particularly exposed to various risks. In practice, the two most common types of risk are price risk, due to the low elasticity of supply and demand in the agricultural sector, as well as the biological nature of production, which leads to price fluctuations (eg. on the pig market) and production risk related to external factors (mainly weather) influencing achieved effects 4 (Nather M., Theuvsen L., 2012) . They cause high income volatility in both the one-year and the many-year periods, which may result in farmers abstaining from investments or optimal use of resources, and eventually lead to withdrawal from the market. Only in 2010-2016, the number of farms in Poland decreased by 100,000, including the smallest ones, to 5 ha of UAA, by 55 thousand (Statistical Yearbook ... 2017) , mainly due to low profitability of production. The latter number is worried above all taking into account the fact, that small farms plays an exceptional role in the sustainable development of rural areas. Their contribution to the creation of social and environmental balance in the countryside is particularly important (Czyzewski A., Stepien S., 2013; Zegar J.S., 2012) , but this requires a guarantee of maintaining relatively favourable and stable income relations. Moreover, as emphasized by T. Wojewodzic (2014) , for the implementation of environmental functions by small farms it 1 The paper was written as a part of the project titled "The role of small farms in the sustainable development of agri-food sector in the coutries of Central and Eastern Europe", financed by the Polish National Agency for Academic Exchange (agreement no. PPI/APM/2018/1/00011/DEC/1). 2 Sebastian Stepien, Poznan University of Economics and Business, Department of Macroeconomics and Agricultural Economics, Al. Niepodleglosci 10, 61-875 Poznan, Poland. Tel. +48 696 411 391, e-mail: sebastian.stepien@ue.poznan.pl is necessary to conduct active agricultural activity (otherwise, the so-called environmental costs of land abandonment, i.e. uncontrolled development of weeds, could arise). In this context, an appropriate risk management strategy in agricultural activity becomes very important, the effects of which will positively affect the development of agricultural holdings, including small food producers.
In practice, a farm has a choice of four risk minimization strategies in agricultural production, namely: risk avoidance, referring to the withdrawal from activities exposed to loss; stopping the risk, by financing loss inside the holding; risk control, including actions to prevent the negative effects of price and production volatility; and risk transfer, i.e. the transfer of its part to another entity (Klimkowski C., 2007) . The first of these methods is undoubtedly the most effective, however, it leads to the loss of long-term income from a given activity. It is also difficult to apply due to the low flexibility of the assets involved in agricultural production and large exit barriers. Stopping the risk, on the other hand, requires large financial capital or obtaining credit/loan in case of declining profitability of farming, which is difficult for many smaller farms to meet. As part of risk control, one can mention diversification of activities, participation in coordinated production systems (groups of agricultural producers, cooperatives), transactions on the commodity exchange. Finally, as part of the risk transfer, an insurance contract is agreed between the agricultural holding and the financial institution (Anton J., 2011) . The aim of the publication is to assess the activities of small farms in terms of price and production risk management. It is about indicating which instruments are used by the farms and how many selected methods they implement. The work focuses on the last two of the aforementioned strategies, i.e. control and transfer of risk, which, according to the authors, are the most effective for those small farms that plan to continue farming. The article also presents the relationship between the range of instruments used and the basic characteristics of the farm -age, education of manager, size of farm and type of production, estimated income and share of agricultural production on the market. At the end, the agricultural households are assessed from the point of view of the method (sources) of production planning. The way in which farms plans production and what information they possess has a significant impact on future economic results and, combined with selected risk management instruments, is a comprehensive strategy for minimizing losses/maximizing effects. The publication uses unpublished data from a questionnaire survey 5 conducted on a group of 710 small farms in Poland at the turn of 2017/2018. The data was collected by direct interviews conducted by specialized agricultural advisors cooperating with farms under the FADN system. The target group was divided into farms participating in the agricultural accounting system and the so-called "twin farms", similar in size and structure to FADN holdings. The spatial scope of the study concerned all 16 regions in Poland (voivodships).
Since there is No unambiguous definition of a small farm, for the purposes of the study its definition was adopted on the basis of two criteria: 1) standard output 6 (SO) below or equal to 15.000 euro, 2) as a "semisubsistence farm" where less than 50 % of the agricultural output is sold, with the remainder being consumed within the farm household. A simple descriptive statistics and average values were used to describe the structure of the studied group and the relationship between particular variables. Due to the originality of the data, the work is innovative and the collected information has applicative value, for example in the context of policy for small farms.
Research results and discussion
Part of a wider survey of small farms was to obtain information on risk management. One of the questions addressed to respondents concerned the method of production and/or price risk management in their agricultural holding. The results indicate that out of the 710 small farms surveyed, the largest group -352 units -used only one selected method of risk reduction in agricultural production (for the most of them it was an obligatory insurance of production facilities). 244 farms used 2 risk management strategies, 68 -3 strategies, and 17 -4. The choice of 5 or 6 answers did not appear even once (Table 1) . At the same time, 29 entities did not secure any of the methods mentioned in the question Table 1 The structure of small farms in Poland, by form of risk management and the number of methods used (results of questionnaire) Due to legal requirements, the most commonly method used to secure agricultural production was an insurance of machines and farm buildings (related mainly with such random events as fire, hurricane and flood), and second place belonged to an insurance against weather risks. While the first of these methods was indicated by the overwhelming majority of farms (649 responses, which means that not all producers fulfilled the statutory obligation), in the second case only slightly more than 30 % of respondents. In the future, however, one can expect an increase in interest in insurance, as they are becoming a more and more popular tool for risk management, including risk of fluctuating, unstable income. Such instruments on a large scale are used, for example, in the United States (Goodwin B.K., 2010) , and in recent years also in the European Union, along with the introduction of the so-called Income Stabilization Tool (Tropea F., 2016) . They are also increasingly used among small, family farms in developing countries (Poole N., 2017) , as well as in China (Jian W., Rehman A., 2016) . In the long term the widespread adoption of this instrument for small agricultural producers will be associated with economic availability, which requires state involvement in co-financing the system. With current income relations, the majority of small farms in Poland are unable to bear the additional cost of the policy and resign from this solution (Kobus P., 2013) As for the other forms of risk management, almost every fourth farmer diversified production in order to spread the risk, e.g. price fluctuations or poor crops. The other methods of risk management were used by a very small group of the agricultural producers -less than 5 % used contracting for the sale of agricultural products, slightly more than 4 % belonged to a producer group or cooperative, and less than 1 % contained transactions on the commodity exchange. In the latter case, an equally low result was also obtained for observations in Germany. Local farmers prefer the contracting system as a form of hedging against price fluctuations expecting that their marketing partners will use more complicated stock exchange operations (Theuvsen L., 2013) .
Interesting results are provided by a description of the basic characteristics of agricultural holdings. It turns out that there is some relation between the number of methods used to manage production and price risks and such variables as the level of education of the agricultural producer, the size of the farm and the type of production ( Table 2 ). The more educated the owner of the farm, and therefore the more comprehensive the knowledge, the more risk mitigation strategies are used. A similar positive relation applies to the area of agricultural land. This may be explained by the fact that the larger the holding is, the greater the share of income from agricultural production in the total income of the household and the greater part of commodities goes to the market (which is also confirmed by the survey data). In the group of farms that do not use any risk management strategy, on average about half of the produced production goes to the market, the second part is dedicated to self-supply. *Average of the following classes: 1 -No education 2 -primary, 3 -secondary, 4 -vocational, 5 -general 6 -higher bachelor degree, 7 -higher master degree. ** 1 -field crops; 7 -mixed production (No dominant of animals of crops production). Source: authors' calculations based on own questionnaire survey.
On the opposite side, on farms using 4 different forms of risk reduction, almost 3/4 of production is allocated for sale, and only slightly more than 1/4 goes to the needs of the family. Hence as a result of unforeseen random events the risk of losing the main source of income in this group of ouseholds is higher.
Therefore, an appropriate strategy is needed to counteract the negative effects of these situations. All the more so because there is a connection between an increase in the area of arable land and a rise in a production specialization level (in our case it is a specialization in field crops), and therefore the use of diversification of agricultural activity as a risk management method loses its importance (Stepien S., 2007) .
In addition to the mentioned relation, one more was observed -the higher income per member of the household corresponds to the greater number of applied risk management strategies. One may wonder about the cause-and-effect relationship, but it would require a broader analysis that goes beyond the scope of the article. According to the authors, higher incomes are a dependent variable in relation to the specialization and scale of production (in the case of crop production inseparable from the area of arable land). In this situation, the use of risk management tools is primarily a direct consequence of the decision to expand business, not the fact of having more capital, although its lack may, for example, limit the farm's ability to obtain insurance (Lorant A., Farkas M.F., 2015) . Moreover, at a higher production scale, losses resulting from negative events (e.g. unfavourable climatic conditions) are more intense, which explains why the farmer becomes more willing to use selected forms of risk reduction. Finally, if we take into account the division of farms into production types, two of them dominate -field crops and mixed production. In the first case, the number of risk management methods applied is higher (minimum 2), while in farms with a mixed production a result is 0 or 1. The relation between farm specialization and the farmer's attitude to risk management is confirmed again.
Another important aspect in the context of risk reduction in production, associated primarily with cyclical and/or seasonal fluctuations in prices of agricultural commodities, refers to the assessment of business planning. In the literature, we can meet four approaches in this subject, taking into account the impact of price expectations on future decisions of producers. These are naive, adaptive, quasi-rational and rational expectations (Tomczyk E., 2011; Irwin S.H., Threan C.S., 1994) . In the first case, it is assumed that future values of demand, supply and prices will be the same as recently observed. This attitude usually leads to wrong decisions. Due to changes in the above-mentioned values over time, there is a discrepancy between market conditions and the producer's decisions. In adaptive expectations, decisions are adjusted accordingly to the recent error, which allows avoiding mistakes made recently, but does not guarantee their avoidance in the event of other, previously unknown circumstances. The basis for quasi-rational expectations includes predictions based on time series of relevant variables. If the data is properly selected and the analysis is methodologically correct, then there is a high probability of making the right decisions.
Finally, rational expectations are coherent and convergent with the anticipated market situation regarding the demand and supply of a given good. In this case, extensive knowledge of market conditions and access to reliable information is necessary.
From the point of view of the efficiency of risk management, it is advisable to follow rational or quasirational expectations. The level to which they will be used depends to a large extent on the costs associated with obtaining information. When new information is expensive or difficult to access, producers will use naive expectations. However, because the ability to acquire and process information is an individual human characteristic (which results from differences in intellect, education, experience, etc.), the expectations of individual farms will be strongly diversified, which is confirmed by the results of the analysis carried out in the US by J.P. Chavas (1999) . The author indicates that over 70 % of producers in their decisions are guided by quasi-rational or adaptive expectations. Fully rational units account for approx. 20 %, and on the other hand, over 7 % of households behave naively, assuming market conditions such as previously observed in their predictions. Similar research took place in Poland by A. Szemberg (1997) . The results
show that most agricultural producers do not see the impact of demand on price changes assuming that the increase in production will always lead to an increase in sales revenues (naive expectations). Therefore, they assume that in the future purchase prices and their relations will be at the same level as at the moment of making decisions. Meanwhile, due to the relative low elasticity of food demand, the increase in supply leads to a price drop more than proportionally. On a macroeconomic scale, such a situation occurs in the period of above-average crops, which leads to the so-called fertility calamity (overproduction crisis).
Referring the above information to the results of the survey, it can be stated that in the case of small farms, their decisions are far from reasonable. As many as 31 % of the respondents do not create any plans for their activities, and another 42 % plan production in relation to the current market situation. Less than 15 % of farmers use supporting information from colleagues/neighbours, and only every 13th farm uses stock market forecasts to plan future operations, i.e. behaves rationally. This may suggest the lack of sufficient economic knowledge among the producers, although in comparison with the question about the source of agricultural information, such a result may come as a surprise. Almost 80 % of the respondents use the services of an agricultural adviser, more than half declare that they read specialist press and almost half participate in various types of courses and training. It could be concluded that either the level of knowledge transferred is modest or the perception of information is low.
Conclusions
On the basis of the assessment of price and production risk management among the group of small farms in Poland, the following conclusions can be made.
The data indicate that the level of awareness of risk management among small farms in Poland is low, as evidenced by the small number of methods used for this purpose, and the tools used are limited to the simplest and most common ones.
Most households have insured buildings and machinery (partly mandatory), every third insured crops, and nearly one in four diversified production. Other methods, such as contracting, sales within a producer group/cooperative or transactions on the commodity exchange, turned out to be not popular.
The reasons for the low involvement of small agricultural producers in the development of risk management strategies can be attributed to: lack of knowledge on the subject, lack of capital necessary e.g. for the purchase of insurance policy, lack of interest due to small scale of agricultural production and potentially small losses or lack of trust to financial institutions (in the case of insurance and stock exchange transactions), purchasers/intermediaries (in the case of contracting contracts), other agricultural producers (in the case of producer groups/cooperatives).
Proper planning is necessary for effective risk management in agricultural production. Meanwhile, the data indicate that the majority of respondents either do not create plans at all or plan to produce ad hoc without a thorough analysis of the market situation. Only a small part admitted that they take into account market analyses when making production decisions. This situation is not improved by the use of consultancy services, participation in courses/trainings or reading professional magazines;
The level of use of risk management instruments is not the same in the surveyed group. Higher engagement occurs in case of larger farms, with higher income per family member, higher market share, managed by a more educated person.
From the point of view of the economic, social and environmental sustainability of rural areas, the existence of small farms is crucial. To maintain their continuity, it is necessary to ensure relatively stable conditions for their development, in which the risk management strategy plays an important role. In Poland, in relation to small farms, such solutions would be connected with launching mechanisms strengthening the farmer's position in the food chain, eg setting up local food markets, introducing incentives for farmers' cooperation, for example in the form of tax relief, preferential support schemes, special programs under the second pillar of the Common Agricultural Policy. Due to the low level of participation, as well as education of small agricultural producers, a greater transfer of knowledge is necessary. A large role in this task should fall to agricultural advisory centers, as the closest to a farmer, as well as institutions related to agriculture and universities.
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